Precision M easurement of the Parity-Violating Gamma Asymmetry in the
Capture of Polarized Cold Neutrons by Para-Hydrogen

T. Case, SJ. Freedman, B. Lauss
and the NPDGamma Collaboration*

The weak part of the hadranic interaction mani-
festsitself in parity-violating pheromenawhich can
be obseredin nuclei
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Figurel: Thecaptureprocesf spin-mlarizedneurons
on parahydrogenshaws a directicnal asymméry in the
distribution of emittedy’s.

The weak contribution to the nuclem-nucleon
force canbe represenéd by mesonexchangepoten-
tials, attributedto for exampleTt, p, w togeherwith
aspedfic mesonnucleon-nwcleoncouwpling congant;
thelong-range forceis mainly causedby the lightest
mesonthepion.

The npdy experiment intends to measue with
a relative predsion of 1078 the paity violating y-
asymmety (A,) with respet to the neuton spin
in the capure of cold polaiized neutrons on para-
hydrogen:ii+p — d+y(Fig.1). A isdiredly related
to theweakcouding consantH.

The experiment is condwcted at flight path 12
(Fig.2) at the Los Alamos Neutron Sciene Cen-
ter (LANSCE) which wasespe@lly constuctedfor
fundamentaheuton sciene.

Figure 2. Schematicview of the neutran flight path 12
andthe experimentalcave at LANSCE.

The npdy experimental-gpardus - conssting of
a high presure polarized®He neuton spin filter, a
RF neuton spinflipper, a liquid parahydrogen tar
get,anda Csl detector arrayto detect the 2.2 MeV y
following neuton capure- is situatdwithin amag-
neticguidefield of high stahlity. Themagnetc field
coils have beenconstuctedat Berkeley; Fig.3shows
partof thefinishedstard with 3 of the4 coils visible.

The experimentis presently beingassembed and
datataking is scheduledto startin late 2003.

Figureé-: Finished coils Wih flux-gatescanrer.
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